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(54) TIMER CONTROL METHOD, APPARATUS AND SYSTEM

(57) This application relates to the field of wireless
communication technologies, and in particular, to a time
control, an apparatus, and a system. This application pro-
vides a timer control method, including: When downlink
control information indicates data transmission of N hy-
brid automatic repeat request HARQ processes and a
terminal device is configured with the N HARQ process-

es, where N is an integer greater than or equal to 2, a
discontinuous reception inactivity timer is not started or
the discontinuous reception inactivity timer is stopped.
This application reduces time required by the terminal
device to monitor a downlink channel or downlink data
through control by the timer, thereby reducing power con-
sumption of the terminal device.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of wireless
communication technologies, and in particular, to a timer
control method, an apparatus, and a system in a wireless
communication system.

BACKGROUND

[0002] In a wireless communication system, a discon-
tinuous reception (discontinuous reception, DRX) func-
tion is usually used to reduce power consumption of a
terminal device and improve a battery life of the terminal
device. When using the DRX function, the terminal device
needs to monitor or receive downlink information or
downlink data only within a system-specified time period.
In other time periods, the terminal device may not need
to monitor or receive downlink information or downlink
data, or even disable or deactivate all or a part of a re-
ceiving function, to save power.
[0003] The terminal device maintains some timers re-
lated to the DRX function, and determines, based on a
status of a timer, for example, a running (run) or expired
(expired) state of the timer, whether to monitor or receive
downlink information or downlink data. A network device
also maintains a corresponding timer for the terminal de-
vice, and determines, based on a status of the timer,
whether to send downlink information or downlink data
to the terminal device.
[0004] A hybrid automatic repeat request (hybrid au-
tomatic repeat request, HARQ) is a technology that com-
bines error correction (correction) and automatic repeat
request methods. A transmit end of data or information
can determine, based on an acknowledgement (ac-
knowledge, ACK) or a negative acknowledgement
(NACK) fed back by a receive end of the data or infor-
mation, whether to perform retransmission.
[0005] As a capability of the terminal device is im-
proved, a quantity of HARQ processes (HARQ process-
es) supported by the terminal device is increasing. When
the terminal device can support a plurality of HARQ proc-
esses, how to control a DRX-related timer to enable the
terminal device to better utilize the DRX technology to
extend a battery life has become an urgent problem to
be resolved.

SUMMARY

[0006] Embodiments of this application provide a timer
control method, an apparatus, and a system, to reduce
power consumption of a terminal device and improve a
battery life of the terminal device.
[0007] According to a first aspect, an embodiment of
this application provides a timer control method. The
method may be applied to a wireless communication ap-
paratus. The wireless communication apparatus may be

a terminal device, or may be a structure or an apparatus,
for example, a chip, a chip system, or a circuit system,
in the terminal device. The method includes: monitoring
a physical downlink control channel; obtaining downlink
control information on the physical downlink control chan-
nel; and if the downlink control information indicates data
transmission of N hybrid automatic repeat request HARQ
processes, and the terminal device is configured with the
N HARQ processes, where N is an integer greater than
or equal to 2, skipping starting a discontinuous reception
inactivity timer or stopping the discontinuous reception
inactivity timer. When a quantity of HARQ processes that
are used for data transmission and indicated by the down-
link control information is equal to a quantity of HARQ
processes configured for the terminal device, it indicates
that the terminal device has no HARQ available for the
data transmission. Therefore, the network device does
not send the downlink control information to the terminal
device by using another HARQ process. In this case, the
terminal device may skip starting or stop the discontinu-
ous reception inactivity timer, to avoid a case in which
the terminal device monitors the physical downlink con-
trol channel because the discontinuous reception inac-
tivity timer is in a running status.
[0008] In a possible design, the method further in-
cludes: if the downlink control information indicates data
transmission of M HARQ processes, data of at least one
HARQ process in the data transmission of the M HARQ
processes is newly transmitted, and the terminal device
is configured with N HARQ processes, where M is an
integer greater than or equal to 1, N is an integer greater
than or equal to 2, and M is less than N, starting or re-
starting the discontinuous reception inactivity timer. A
condition for starting or restarting the discontinuous re-
ception inactivity timer includes only a case in which an
available HARQ process still exists. This avoids a case
in which the discontinuous reception inactivity timer is
started when no other HARQ process is available, to fur-
ther avoid a case in which the terminal device monitors
the physical downlink control channel because the dis-
continuous reception inactivity timer is in a running sta-
tus.
[0009] In a possible design, the method further in-
cludes: if the downlink control information indicates data
transmission of M HARQ processes, and data of at least
one HARQ process in the data transmission of the M
HARQ processes is newly transmitted, except a case in
which the terminal device is configured with the M HARQ
processes, starting or restarting the discontinuous recep-
tion inactivity timer, where M is an integer greater than
or equal to 1. A condition for starting or restarting the
discontinuous reception inactivity timer excludes a case
in which the discontinuous reception inactivity timer is
started when no other HARQ process is available, to fur-
ther avoid a case in which the terminal device monitors
the physical downlink control channel because the dis-
continuous reception inactivity timer is in a running sta-
tus.
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[0010] In a possible design, that the downlink control
information indicates data transmission of M HARQ proc-
esses includes: The downlink control information indi-
cates uplink data transmission of the M HARQ process-
es, or the downlink control information indicates downlink
data transmission of the M HARQ processes.
[0011] In a possible design, N is less than or equal to
a quantity of HARQ processes supported by the terminal
device. Optionally, the terminal device may report the
quantity of HARQ processes supported by the terminal
device to the network device, so that the network device
configures, based on a support capability of the terminal
device, the quantity of HARQ processes.
[0012] In a possible design, that the terminal device is
configured with N HARQ processes includes: The termi-
nal device is configured with N uplink HARQ processes
and/or configured with N downlink HARQ processes.
[0013] In a possible design, that the downlink control
information indicates data transmission of N hybrid au-
tomatic repeat request HARQ processes includes: The
downlink control information indicates uplink data trans-
mission of the N HARQ processes, or the downlink con-
trol information indicates downlink data transmission of
the N HARQ processes.
[0014] In a possible design, the method further in-
cludes: monitoring physical downlink control channel af-
ter starting or restarting the discontinuous reception in-
activity timer.
[0015] According to a second aspect, an embodiment
of this application provides a timer control method. The
method may be applied to a wireless communication ap-
paratus. The wireless communication apparatus may be
a network device, or may be a structure or an apparatus,
for example, a chip, a chip system, or a circuit system,
in the network device. The method includes: sending
downlink control information to a terminal device on a
physical downlink control channel; and if the downlink
control information indicates data transmission of N hy-
brid automatic repeat request HARQ processes, and the
terminal device is configured with the N HARQ process-
es, where N is an integer greater than or equal to 2, skip-
ping starting a discontinuous reception inactivity timer
maintained for the terminal device or stopping the dis-
continuous reception inactivity timer maintained for the
terminal device. The network device may maintain a cor-
responding DRX-related timer for the terminal device, to
keep consistent statuses of both communication parties.
The network device may determine, based on a status
of the discontinuous reception inactivity timer maintained
for the terminal device, whether to send the downlink
control information to the terminal device.
[0016] In a possible design, the method further in-
cludes: if the downlink control information indicates data
transmission of M HARQ processes, data of at least one
HARQ process in the data transmission of the M HARQ
processes is newly transmitted, and the terminal device
is configured with N HARQ processes, where M is an
integer greater than or equal to 1, N is an integer greater

than or equal to 2, and M is less than N, starting or re-
starting the discontinuous reception inactivity timer main-
tained for the terminal device.
[0017] In a possible design, the method further in-
cludes: if the downlink control information indicates data
transmission of M HARQ processes, and data of at least
one HARQ process in the data transmission of the M
HARQ processes is newly transmitted, except a case in
which the terminal device is configured with the M HARQ
processes, starting or restarting the discontinuous recep-
tion inactivity timer maintained for the terminal device,
where M is an integer greater than or equal to 1.
[0018] In a possible design, that the downlink control
information indicates data transmission of M HARQ proc-
esses includes: The downlink control information indi-
cates uplink data transmission of the M HARQ process-
es, or the downlink control information indicates downlink
data transmission of the M HARQ processes.
[0019] In a possible design, N is less than or equal to
a quantity of HARQ processes supported by the terminal
device.
[0020] In a possible design, that the terminal device is
configured with N HARQ processes includes: The termi-
nal device is configured with N uplink HARQ processes
and/or configured with N downlink HARQ processes.
[0021] In a possible design, that the downlink control
information indicates data transmission of N HARQ proc-
esses includes: The downlink control information indi-
cates uplink data transmission of the N HARQ processes,
or the downlink control information indicates downlink
data transmission of the N HARQ processes.
[0022] In a possible design, the method further in-
cludes: sending downlink control information carried on
the physical downlink control channel to the terminal de-
vice, after starting or restarting the discontinuous recep-
tion inactivity timer maintained for the terminal device.
According to a third aspect, an embodiment of this ap-
plication provides a communication apparatus. The com-
munication apparatus may be a terminal device, or may
be a structure or an apparatus, for example, a chip, a
chip system, or a circuit system, disposed in the terminal
device. The communication apparatus includes at least
one processor, and the at least one processor is coupled
to a memory, and is configured to read and execute in-
structions in the memory, to implement the method ac-
cording to any one of the first aspect or the possible de-
signs of the first aspect.
[0023] In a possible design, the communication appa-
ratus further includes the memory.
[0024] In a possible design, the communication appa-
ratus may further include a transceiver apparatus, and
the transceiver apparatus is configured to support the
communication apparatus in transmission of information
or data.
[0025] According to a fourth aspect, an embodiment
of this application provides a communication apparatus.
The communication apparatus may be a network device,
or may be a structure or an apparatus, for example, a
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chip, a chip system, or a circuit system, disposed in the
network device. The communication apparatus includes
at least one processor, and the at least one processor is
coupled to a memory, and is configured to read and ex-
ecute instructions in the memory, to implement the meth-
od according to any one of the second aspect or the pos-
sible designs of the second aspect.
[0026] In a possible design, the communication appa-
ratus further includes the memory.
[0027] In a possible design, the communication appa-
ratus may further include a transceiver apparatus, and
the transceiver apparatus is configured to support the
communication apparatus in transmission of information
or data.
[0028] According to a fifth aspect, an embodiment of
this application provides a communication apparatus,
configured to implement the method in any one of the
first aspect or the possible designs of the first aspect,
and including corresponding functional modules, for ex-
ample, a processing unit and a transceiver unit, which
are respectively configured to implement the steps in the
foregoing method.
[0029] According to a sixth aspect, an embodiment of
this application provides a communication, configured to
implement the method in any one of the second aspect
or the possible designs of the second aspect, and includ-
ing corresponding functional modules, for example, a
processing unit and a transceiver unit, which are respec-
tively configured to implement the steps in the foregoing
method.
[0030] According to a seventh aspect, an embodiment
of this application provides a communication system. The
system includes the terminal device in the third aspect
or any possible design of the third aspect and the network
device in the fourth aspect or any possible design of the
fourth aspect. Optionally, the communication system
may be a narrowband internet of things system.
[0031] According to an eighth aspect, an embodiment
of this application provides a communication system. The
system includes the communication apparatus according
to the fifth aspect and the communication apparatus ac-
cording to the sixth aspect. Optionally, the communica-
tion system may be a narrowband internet of things sys-
tem.
[0032] According to a ninth aspect, an embodiment of
this application provides a computer-readable storage
medium, where the computer-readable storage medium
stores a computer program. When the computer program
is executed by a processor, the method in any one of the
first aspect and the possible designs of the first aspect
is implemented or the method in any one of the second
aspect or the possible designs of the second aspect is
implemented.
[0033] According to a tenth aspect, an embodiment of
this application provides a computer program product.
When the computer program product is run by a compu-
ter, the computer may implement the method in the first
aspect or any possible design of the first aspect or the

method in any one of the second aspect or the possible
designs of the second aspect.
[0034] Compared with a conventional technology, this
application describes the timer control method, the ap-
paratus, and the system, to reduce time required by the
terminal device to monitor the downlink information or
downlink data through control by the timer, thereby re-
ducing power consumption of the terminal device.

BRIEF DESCRIPTION OF DRAWINGS

[0035]

FIG. 1 is a schematic diagram of a communication
system according to an embodiment of this applica-
tion;
FIG. 2 is a schematic diagram of a DRX cycle ac-
cording to an embodiment of this application;
FIG. 3 is a schematic diagram of a timer control meth-
od according to an embodiment of this application;
FIG. 4 is a flowchart of a timer control method ac-
cording to an embodiment of this application;
FIG. 5 is a flowchart of another timer control method
according to an embodiment of this application;
FIG. 6 is a schematic diagram of another timer con-
trol method according to an embodiment of this ap-
plication;
FIG. 7 is a schematic diagram of still another timer
control method according to an embodiment of this
application;
FIG. 8 is a schematic diagram of yet another timer
control method according to an embodiment of this
application; and
FIG. 9 is a schematic diagram of a structure of a
communication apparatus according to an embodi-
ment of this application.

DESCRIPTION OF EMBODIMENTS

[0036] The following describes technical solutions in
embodiments of this application with reference to the ac-
companying drawings in the embodiments of this appli-
cation.
[0037] The embodiments of this application may be ap-
plied to various communication systems, for example,
may be applied to a narrowband internet of things (Nar-
rowband Internet of Things, NB-IoT) system, an internet
of things (Internet of Things, IoT) system, a machine type
communication (machine type communication, MTC)
system, an enhanced machine type communication (en-
hanced Machine Type Communication, eMTC) system,
a long term evolution (long term evolution, LTE) system,
an evolved LTE (LTE-Advanced, LTE-A) system, a 5th
generation (fifth generation, 5G) mobile communication
technology system, a new radio (new radio, NR) system,
a new communication system emerging in future com-
munication development, or the like. A timer control
method provided in the embodiments of this application
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can be used, as long as a communication apparatus in
a communication system needs to use a DRX technology
and a HARQ technology, or a communication technology
similar to DRX or HARQ, and needs to maintain a DRX-
related timer.
[0038] FIG. 1 is a communication system to which an
embodiment of this application may be applied. The com-
munication system shown in FIG. 1 includes a network
device and six terminal devices. Any terminal device in
the terminal device 1 to the terminal device 6 may send
uplink information or uplink data to the network device,
and may receive downlink information or downlink data
sent by the network device. In addition, the terminal de-
vices may further form a subsystem, and exchange in-
formation or data, for example, wireless communication
between the terminal device 5 and the terminal device
4. FIG. 1 is merely a schematic diagram, and a type of a
communication system, a quantity of devices included in
the communication system, a type of a device included
in the communication system, and the like are not spe-
cifically limited. A network architecture and a service sce-
nario described in the embodiments of this application
are intended to describe the technical solutions in the
embodiments of this application more clearly, and do not
constitute any limitation on the technical solutions pro-
vided in the embodiments of this application. A person
of ordinary skill in the art may learn that: With evolution
of the network architecture and emergence of new serv-
ice scenarios, the technical solutions provided in the em-
bodiments of this application are also applicable to similar
technical problems.
[0039] In the embodiments of this application, terms
"system" and "network" may be used interchangeably,
and terms "field" and "domain" may be used interchange-
ably. "A plurality of’ means two or more. In the embodi-
ments of this application, "a plurality of’ may also be un-
derstood as "at least two". "At least one" may be under-
stood as one or more, for example, one, two, or more.
For example, including at least one means including one,
two, or more, and which are included is not limited. For
example, if at least one of A, B, and C is included, A, B,
C, A and B, and A and C. B and C, or A and B and C may
be included. "At least two" may be understood as two or
more. Similarly, understanding of descriptions such as
"at least one type" is similar. The term "and/or" describes
an association relationship between associated objects
and indicates that three relationships may exist. For ex-
ample, A and/or B may represent the following three cas-
es: Only A exists, both A and B exist, and only B exists.
In addition, the character "/", unless otherwise specified,
generally indicates an "or" relationship between the as-
sociated objects. Unless otherwise status, ordinal num-
bers such as "first" and "second" mentioned in the em-
bodiments of this application are intended to distinguish
a plurality of objects, rather than limit an order, a time
sequence, priorities, or importance degrees of the plu-
rality of objects.
[0040] The following describes some terms in the em-

bodiments of this application, to help a person skilled in
the art have a better understanding.

(1) A terminal device includes a communication ap-
paratus that provides voice and/or data connectivity
to a user. The communication apparatus may com-
municate and exchange voice and/or data with a net-
work device, such as a core network device, by using
a radio access network (radio access network, RAN).
The terminal device may include a device, for exam-
ple, user equipment (user equipment, UE), a wire-
less terminal device, a mobile terminal device, a sub-
scriber unit (subscriber unit), a subscriber station
(subscriber station), a mobile station (mobile sta-
tion), a remote station (remote station), an access
point (access point, an AP), a remote terminal (re-
mote terminal), an access terminal (access termi-
nal), a user terminal (user terminal), a user agent
(user agent), a user device (user device), a mobile
phone (or a "cellular" phone), a computer having a
mobile terminal device, a portable, pocket-sized,
handheld, computer built-in, or vehicle-mounted mo-
bile apparatus, an intelligent wearable device, a per-
sonal communications service (personal communi-
cations service, PCS) phone, a cordless phone, a
session initiation protocol (session initiation protocol,
SIP) telephone, a wireless local loop (wireless local
loop, WLL) station, or a personal digital assistant
(personal digital assistant, PDA). The communica-
tion apparatus may further include various capabili-
ty-limited devices, for example, a device with rela-
tively low power consumption, a device with a limited
storage capability, or a device with a limited comput-
ing capability, for example, an information sensing
device such as a barcode identification apparatus,
a radio frequency identification (radio frequency
identification, RFID) apparatus, a sensing appara-
tus, a global positioning system (global positioning
system, GPS) apparatus, or a laser scanning appa-
ratus. The communication apparatus may further in-
clude a structure or an apparatus, for example, a
chip, a chip system, or a circuit system, built in var-
ious terminal devices (for example, any one of the
foregoing devices). The chip system includes at least
one chip, and may further include another discrete
circuit component.
(2) A network device, also referred to as a network
side device, includes a communication apparatus
that is deployed on a network side and that performs
wireless communication with a terminal device. The
communication apparatus may be an access net-
work device or a core network device, or a structure
or apparatus, for example, a chip, a chip system, or
a circuit system, built in the network device. The chip
system includes at least one chip, and may further
include another discrete circuit component. The
communication apparatus may include various
forms of base stations, access points, routers, or the
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like. For example, the communication apparatus
may include an evolved NodeB (evolutional NodeB,
eNB, or e-NodeB) in a long term evolution (long term
evolution, LTE) system or an evolved LTE (LTE-Ad-
vanced, LTE-A) system, or may include a next gen-
eration NodeB (next generation NodeB, gNB) in a
5th generation (fifth generation, 5G) mobile commu-
nication technology system or a new radio (new ra-
dio, NR) system, or may include a centralized unit
(centralized unit, CU), a distributed unit (distributed
unit, DU) or the like in a radio access network (radio
access network, RAN).
(3) Discontinuous reception (discontinuous recep-
tion, DRX): In the embodiments of this application,
the terminal device may determine, based on a DRX
cycle (DRX cycle), whether downlink information or
data needs to be monitored or received. As shown
in FIG. 2, one DRX cycle includes two time periods:
on duration (On Duration) and an opportunity for dis-
continuous reception (Opportunity for DRX). Within
the on duration, if an idle HARQ process is not used,
the terminal device starts an OnDurationTimer (for
example, OnDurationTimer), and running time of the
OnDurationTimer is active time (active time). The
terminal device usually needs to monitor (monitor)
or receive the downlink information or the downlink
data, for example, monitor a physical downlink con-
trol channel, within the active time. In the period of
the opportunity for discontinuous reception, the ter-
minal device may not monitor the downlink informa-
tion or the downlink data, to save power.
(4) A discontinuous reception inactivity timer (DRX
inactivity timer) is a DRX-related timer. Running time
of the timer is active time, and the terminal device
needs to monitor or receive downlink information or
downlink data.
(5) A physical downlink control channel includes a
channel used to send downlink control information.
The physical downlink control channel includes but
is not limited to a downlink control channel in an LTE,
LTE-A, 5G, or NR system, for example, a physical
downlink control channel (physical downlink control
channel, PDCCH), a downlink control channel in an
NB-IoT system, for example, a narrowband physical
downlink control channel (narrowband physical
downlink control channel, NPDCCH), a downlink
control channel in an MTC or eMTC system, for ex-
ample, an MTC physical downlink control channel
(MTC physical downlink control channel, MPDCCH),
or the like. A physical downlink shared channel in-
cludes a channel used to send downlink information
or downlink service data. The physical downlink
shared channel includes but is not limited to a down-
link shared channel in an LTE, LTE-A, 5G, or NR
system, for example, a physical downlink shared
channel (physical downlink shared channel, PD-
SCH), a downlink shared channel in an NB-IoT sys-
tem, for example, a narrowband physical downlink

shared channel (narrowband physical downlink
shared channel, NPDSCH), a downlink shared chan-
nel in an MTC or eMTC system, for example, an MTC
physical downlink shared channel (MTC physical
downlink shared channel, MPDSCH), or the like. A
physical uplink shared channel includes a channel
used to send uplink information or uplink service da-
ta. The physical uplink shared channel includes but
is not limited to an uplink shared channel in an LTE,
LTE-A, 5G, or NR system, for example, a physical
uplink shared channel (physical uplink shared chan-
nel, PUSCH), an uplink shared channel in an NB-
IoT system, for example, a narrowband physical up-
link shared channel (narrowband physical uplink
shared channel, NPUSCH), an uplink shared chan-
nel in an MTC or eMTC system, for example, an MTC
physical uplink shared channel (MTC physical uplink
shared channel, MPUSCH), or the like.
(6) Downlink control information includes information
used to carry a downlink control message. The
downlink control information may be used to send
configuration information sent by the network device
to the terminal device, or used to schedule transmis-
sion of uplink data or downlink data. The downlink
control information includes but is not limited to
downlink control information (downlink control infor-
mation, DCI) in systems such as NB-IoT, MTC or
eMTC, LTE, LTE-A, 5G, or NR. The downlink control
information may be carried on the physical downlink
control channel.
(7) A hybrid automatic repeat request process
(HARQ process) is a process from scheduling data
transmission once by the network device to reception
of an ACK or NACK feedback by a data sender, or
from scheduling of data transmission once by the
network device to the end of a predetermined time
length. A quantity of HARQ processes refers to a
quantity of concurrent HARQ processes. For a
HARQ process of downlink data transmission, the
terminal device usually feeds back an ACK or a
NACK to the network device. A time length may be
predetermined by the network device and the termi-
nal device. If the time length ends, the terminal de-
vice may determine that one time of data transmis-
sion of the HARQ process ends. The time length may
be determined by using a timer. For example, a
HARQ round trip time timer (HARQ round trip time
timer, HARQ RTT timer) is used to determine wheth-
er the time length ends. For a HARQ process of up-
link data transmission, the network device may not
feedback an ACK or a NACK to the terminal device,
but directly implements new transmission or retrans-
mission of data through scheduling. The network de-
vice and the terminal device may predetermine a
time length as the end of one time of data transmis-
sion of the HRAQ process. The time length may be
determined by using a timer. For example, an uplink
hybrid automatic repeat request round trip time timer
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(uplink hybrid automatic repeat request round trip
time timer, UL HARQ RTT timer) is used to determine
whether the time length ends.
(8) A transport block (transport block, TB) is a pay-
load (payload) in a data transmission process. The
downlink control information may be used to sched-
ule data transmission of at least one transport block.
One HARQ process is used for transmission of one
transport block. One time of data transmission of one
HARQ process may include at least one transport
block.
(9) Data transmission includes uplink data transmis-
sion, downlink data transmission, or sidelink (side-
link) data transmission, and also includes new trans-
mission or retransmission of data. Generally, the up-
link data transmission means that the terminal device
sends data or a message to the network device. The
downlink data transmission means that the network
device sends data or a message to the terminal de-
vice. The sidelink data transmission means that data
or a message is sent between terminal devices. The
new transmission of data refers to initial transmission
of a transport block, and retransmission of data re-
fers to non-initial transmission of a transport block.
(10) The "information" in the embodiment of this ap-
plication includes information that is used for trans-
mission between the network device and the terminal
device or between terminal devices, for example,
control information, configuration information, and
signaling information. The "data" in the embodiment
of this application includes service data and the like
transmitted between the network device and the ter-
minal device, or between the terminal devices.

[0041] The following describes the embodiments pro-
vided in this application based on more accompanying
drawings.
[0042] When the terminal device supports only one
HARQ process, the terminal device may determine,
based on a data transmission status of the HARQ proc-
ess, for example, whether feedback of an ACK or a NACK
is completed, whether an agreed time length is reached,
or whether retransmission is required, and in combination
with a time period in which a DRX cycle is located, wheth-
er to monitor downlink information or downlink data.
[0043] With development of wireless communication
technologies, a quantity of HARQ processes that can be
supported by the terminal device is increasing, and more
than one HARQ process may be scheduled in one piece
of downlink control information. The terminal device
needs to determine, based on statuses of a plurality of
concurrent HARQ processes and in combination with the
time period in which the DRX cycle is located, whether
to monitor the downlink information or the downlink data.
Based on this, an embodiment of this application pro-
vides a timer control method. The timer is related to DRX.
According to the method, a terminal device may control
the timer based on a quantity of scheduled HARQ proc-

esses in downlink control information and a configured
quantity of HARQ processes. Therefore, it is easier to
determine whether the downlink information or the down-
link data needs to be monitored, thereby further reducing
power consumption of the terminal device, and improving
a battery life of the terminal device.
[0044] The following describes specific embodiments
provided in this application by using an example in which
the downlink information is downlink control information,
and a DRX-related timer is a discontinuous reception in-
activity timer. It may be understood that the embodiments
provided in this application may be further applied to mon-
itoring and controlling of other downlink information or
downlink data, or may be applied to control over another
DRX-related timer.
[0045] FIG. 3 is a schematic diagram of a time control
method according to an embodiment of this application.
The method may be applied to a terminal device or a
network device. When the method is applied to the ter-
minal device, a discontinuous reception inactivity timer
(namely, a DRX inactivity timer) is a timer that is main-
tained internally by the terminal device and used for a
DRX mechanism. When the method is applied to the net-
work device, the DRX inactivity timer is a timer that is
maintained by the network device for a specific terminal
device and is configured to determine a DRX status of
the terminal device. In this embodiment of this applica-
tion, the DRX inactivity timer is also referred to as "DRX
inactivity timer maintained for the terminal device".
[0046] In FIG. 3, DCI is downlink control information
indicating N HARQ processes used for data transmis-
sion. It may also be understood that the DCI indicates or
schedules the N HARQ processes for data transmission.
In FIG. 3, a HARQ 0 is data transmission performed by
using the 1st HARQ, HARQ N-1 is data transmission per-
formed by using the Nth HARQ. Data transmission per-
formed by using the N HARQs may be continuous or
discontinuous in time domain.
[0047] The method includes: if the downlink control in-
formation indicates the data transmission of the N HARQ
processes, and the terminal is configured with the N
HARQ processes, where N is an integer greater than or
equal to 2, skipping starting the DRX inactivity timer or
stopping the DRX inactivity timer.
[0048] Specifically, an action of skipping starting or
stopping the DRX inactivity timer may be performed when
a quantity of HARQ processes indicated by the downlink
control information is determined. A specific execution
time point of the action may be in a process of sending,
receiving, or parsing (for example, decoding) of the
downlink control information, or may be after the sending,
receiving, or parsing of the downlink control information
is completed. In this embodiment of this application, an
example in which a moment at which the sending of the
downlink control information is completed or a moment
at which the reception of the downlink control information
is completed is used as the execution time point of the
action of skipping starting or stopping the DRX inactivity
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timer is used for description.
[0049] Optionally, the method may further include: de-
termining the quantity of HARQ processes that are used
for data transmission and indicated by the downlink con-
trol information and the quantity of HARQ processes con-
figured for the terminal device.
[0050] When the method is applied to the network de-
vice, determining of the quantity of HARQ processes that
are used for data transmission and indicated by the down-
link control information may be completed when the net-
work device determines scheduling information for the
terminal device, or determines or generates the downlink
control information. Determining of the quantity of HARQ
processes configured for the terminal device may also
be completed when the network device determines
HARQ configuration information of the terminal device
or sends the HARQ configuration information to the ter-
minal device.
[0051] When the method is applied to the terminal de-
vice, determining of the quantity of HARQ processes con-
figured for the terminal device may also be completed
when HARQ configuration information of the terminal de-
vice is determined, or when the HARQ configuration in-
formation sent by the network device to the terminal de-
vice is received.
[0052] In this embodiment of this application, the quan-
tity of HARQ processes that are used for data transmis-
sion and indicated by the downlink control information
may be a quantity of HARQ processes that are used for
data transmission and indicated by one piece of downlink
control information. The downlink control information is
the downlink control information that has same content
and that is received by the terminal device, or may be
understood as one piece of downlink control information
in a physical downlink control channel. The quantity of
HARQ processes that are used for data transmission and
indicated by the downlink control information may alter-
natively be a quantity of HARQ processes that are indi-
cated in a plurality of pieces of downlink control informa-
tion and used for data transmission. For example, when
the terminal device is configured with two HARQ proc-
esses, and the terminal device receives two pieces of
different downlink control information, if the two pieces
of downlink control information respectively indicate that
uplink data transmission is performed by using the 1st

HARQ process and uplink data transmission is per-
formed by using the 2nd HARQ process, it may be con-
sidered that the two pieces of downlink control informa-
tion indicate two HARQ processes used for data trans-
mission.
[0053] The data transmission indicated by the down-
link control information may be uplink data transmission,
downlink data transmission, or sidelink data transmis-
sion.
[0054] The downlink control information may indicate
the data transmission of the N HARQ processes, includ-
ing: The downlink control information indicates transmis-
sion of at least N transport blocks. Each of the at least N

transport blocks is transmitted by using one HARQ proc-
ess, and each HARQ process may be used for transmis-
sion of at least one of the at least N transport blocks.
Transmission of any one of the at least N transport blocks
may be new transmission or retransmission. Transmis-
sion of different transport blocks may be performed by
using different HARQ processes, or may be performed
by using a same HARQ process.
[0055] Optionally, the N HARQ processes that are in-
dicated by the control information and used for data trans-
mission are the N HARQ processes that are all used for
uplink data transmission, or the N HARQ processes that
are all used for downlink data transmission, or the N
HARQ processes that are all used for sidelink transmis-
sion.
[0056] In this embodiment of this application, the quan-
tity of HARQ processes configured for the terminal device
is a quantity of concurrent HARQ processes that can be
used by the terminal device and are configured by the
network device for the terminal device or agreed upon
by the network device and the terminal. That is, the HARQ
processes may be simultaneously used by the terminal
device in a same time period, but different HARQ proc-
esses may be in different statues in this time period. For
example, if the terminal device is configured with two
HARQ processes, when the two HARQ processes are
simultaneously used, one HARQ process may be in a
data transmission process, and the other HARQ process
may be in a process of waiting for an ACK or NACK feed-
back.
[0057] The quantity of HARQ processes configured for
the terminal device may be a quantity of uplink HARQ
processes, a quantity of downlink HARQ processes, or
a quantity of sidelink HARQ processes. In other words,
when the terminal device is configured with N HARQs, it
may be understood that the terminal device may use the
N HARQ processes in an uplink, and/or the terminal de-
vice may use the N HARQ processes in a downlink. The
uplink data transmission and the downlink data transmis-
sion may be performed in a same time period, for exam-
ple, a full-duplex mode, or may be performed in different
time periods, for example, a half-duplex mode.
[0058] Optionally, the quantity of HARQ processes
configured for the terminal device is less than or equal
to the quantity of HARQ processes supported by the ter-
minal device. The quantity of HARQ processes support-
ed by the terminal device refers to a capability of the
terminal device, namely, a maximum quantity of concur-
rent HARQ processes that can be supported by the ter-
minal device. The terminal device may report the quantity
of HARQ processes supported by the terminal device as
capability information to the network device by using sig-
naling or a message, and the network device may con-
figure the quantity of HARQ processes for the terminal
device based on the capability information reported by
the terminal device.
[0059] Skipping starting or stopping the DRX inactivity
timer may be understood that the DRX inactivity timer is
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in an inactive status, that is, the terminal device does not
monitor downlink information or downlink data because
of the DRX inactivity timer. In this case, if another DRX-
related timer does not indicate that the terminal device
needs to be in the active time or needs to monitor the
downlink information or the downlink data either, the ter-
minal device may stop monitoring the downlink informa-
tion or the downlink data, to save power.
[0060] When the terminal device is configured with the
N HARQ processes, and the downlink control information
also indicates the data transmission of the N HARQ proc-
esses, it indicates that all the N HARQ processes have
been scheduled (or occupied). In this case, the terminal
device cannot perform data transmission by using more
HARQ processes. Specifically, if all the N HARQ proc-
esses are used for uplink data transmission, it indicates
that no downlink information is used to schedule the ter-
minal device to send uplink data by using another HARQ
process. If all the N HARQ processes are used for down-
link data transmission, it indicates that no downlink infor-
mation or downlink data of another HARQ process is sent
to the terminal device. Therefore, if the DRX inactivity
timer is running in this case, the terminal device may stop
the DRX inactivity timer, to prevent the terminal device
from continuing to monitor the downlink information or
the downlink data because the DRX inactivity timer is still
running. Optionally, stopping the DRX inactivity timer
does not mean that monitoring of the downlink informa-
tion or the downlink data is stopped. The terminal device
may further determine, with reference to a running status
of another DRX-related timer, whether to stop monitoring
the downlink information or the downlink data. If no other
DRX-related timer indicates that the terminal device
needs to monitor the downlink information or the downlink
data, the terminal device may stop monitoring the down-
link information or the downlink data, to save power.
[0061] In this embodiment of this application, that the
DRX inactivity timer is not started may be implemented
in different control manners in different scenarios. If the
current DRX inactivity timer is not in the running status,
skipping starting the timer means that the current DRX
inactivity timer is not in the running status. If the current
DRX inactivity timer is in the running status, skipping
starting the timer may include not restarting the DRX in-
activity timer or stopping the DRX inactivity timer. In this
embodiment of this application, restarting the timer
means that configured duration of the timer is recalculat-
ed.
[0062] In a specific implementation, that a DRX inac-
tivity timer is not started or stopped may be implemented
by setting the duration of the DRX inactivity timer to 0.
To be specific, regardless of original configured duration
of the DRX inactivity timer, when the DRX inactivity timer
needs to be not started or stopped, the duration of the
DRX inactivity timer is set to 0, to skip starting or stop
the DRX inactivity timer, but if the DRX inactivity timer
needs to be started or restarted, the original duration of
the DRX inactivity timer is still used.

[0063] In a specific implementation, the method pro-
vided in this embodiment of this application further in-
cludes:
[0064] If the downlink control information indicates da-
ta transmission of the M HARQ processes, data of at
least one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, and the termi-
nal device is configured with the N HARQ processes,
where M is an integer greater than or equal to 1, N is an
integer greater than or equal to 2, and M is less than N,
the discontinuous reception inactivity timer is started or
restarted.
[0065] In another specific implementation, the method
provided in this embodiment of this application further
includes:
[0066] If the downlink control information indicates da-
ta transmission of M HARQ processes, and data of at
least one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, except a case
in which the terminal device is configured with the M
HARQ, the discontinuous reception inactivity timer is
started or restarted, where M is an integer greater than
or equal to 1. Optionally, the M HARQ processes that are
indicated by the control information and used for data
transmission are the M HARQ processes that are all used
for uplink data transmission, or the M HARQ processes
that are all used for downlink data transmission, or the
M HARQ processes that are all used for sidelink trans-
mission.
[0067] With reference to the foregoing two specific im-
plementations, optionally, the M HARQ processes that
are indicated by the control information and used for data
transmission are the M HARQ processes that are all used
for uplink data transmission, the M HARQ processes that
are all used for downlink data transmission, or the M
HARQ processes that are all used for sidelink transmis-
sion.
[0068] When the quantity of HARQ processes that are
indicated by the downlink control information and used
for data transmission is less than the quantity of HARQ
processes configured for the terminal device, it indicates
that the terminal device still has an available HARQ proc-
ess. In addition, if new transmission is performed in the
indicated HARQ processes, there is a great possibility
that transmission of data needs to be performed subse-
quently. That is, there is a possibility that downlink infor-
mation or downlink data may be sent to the terminal de-
vice by using another HARQ process. In this case, the
DRX inactivity timer is started or restarted, so that the
terminal device can start to monitor the downlink infor-
mation or the downlink data, to avoid loss of the informa-
tion or data.
[0069] With reference to the foregoing two specific im-
plementations, optionally, when starting or restarting the
DRX inactivity timer, or after starting or restarting the tim-
er, the terminal device monitors the physical downlink
control channel.
[0070] With reference to the foregoing two specific im-
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plementations, optionally, when starting or restarting the
DRX inactivity timer or after starting or restarting the tim-
er, the network device may send the downlink information
or the downlink data to the terminal device. When the
downlink information is downlink control information, the
downlink control information may be carried on the phys-
ical downlink control channel.
[0071] Optionally, if the downlink control information
indicates transmission of at least one HARQ process,
onDurationTimer may be stopped.
[0072] FIG. 4 is a flowchart of implementing a method
according to an embodiment of this application by a ter-
minal device.
[0073] Part 401: The terminal device monitors a phys-
ical downlink control channel.
[0074] Part 402: The terminal device obtains downlink
control information in the physical downlink control chan-
nel.
[0075] Part 403: If the downlink control information in-
dicates data transmission of N HARQ processes and the
terminal device is configured with the N HARQ process-
es, where N is an integer greater than or equal to 2, the
terminal device skips starting a DRX inactivity timer or
stops the DRX inactivity timer.
[0076] Specifically, when the terminal device imple-
ments the method provided in this embodiment of this
application, refer to the descriptions in the embodiment
corresponding to FIG. 3. Details are not described herein
again.
[0077] FIG. 5 is a flowchart of implementing a method
according to an embodiment of this application by a net-
work device.
[0078] Part 501: The network device sends downlink
control information to a terminal device on a physical
downlink control channel.
[0079] Part 502: If the downlink control information in-
dicates data transmission of N HARQ processes and the
terminal device is configured with the N HARQ process-
es, where N is an integer greater than or equal to 2, skip
starting a DRX inactivity timer maintained for the terminal
device or stop the DRX inactivity timer maintained for the
terminal device.
[0080] Specifically, when the network device imple-
ments the method provided in this embodiment of this
application, refer to the descriptions in the embodiment
corresponding to FIG. 3. Details are not described herein
again.
[0081] FIG. 6 is a schematic diagram of another time
control method according to an embodiment of this ap-
plication.
[0082] In the embodiment shown in FIG. 6, an example
in which downlink information is downlink control infor-
mation (DCI), and a terminal device is configured two
HARQ processes is used for description. The method
may be applied to the terminal device or a network device.
When the method is applied to the terminal device, sev-
eral timers in FIG. 6 are DRX-related timers of the termi-
nal device that are internally maintained by the terminal

device. When the method is applied to the network de-
vice, several timers in FIG. 6 are DRX-related timers of
the terminal device that are maintained by the network
device for the terminal device. Duration of the several
timers in FIG. 6 may be agreed upon between the network
device and the terminal device in advance, or configured
by the network device for the terminal device by using
configuration information.
[0083] As shown in FIG. 6, it is assumed that onDura-
tionTimer is in a running status at a beginning of a time
range in this embodiment. OnDurationTimer is an OnDu-
rationTimer of the terminal device. During running of the
timer, the network device may send the downlink control
information to the terminal device, and the terminal de-
vice monitors a physical downlink control channel.
[0084] DCI A is one piece of downlink control informa-
tion sent by the network device to the terminal device.
The downlink control information is used to indicate (or
schedule) data transmission of two HARQ processes,
which are a HARQ 0 and a HARQ 1 respectively shown
in FIG. 6. For example, each HARQ process is used to
send one transport block, namely, a TB 0 and a TB 1 in
FIG. 6. Optionally, at least one of the TB 0 and the TB 1
is newly transmitted.
[0085] At a time point a shown in FIG. 6, after complet-
ing sending of the DCI A, the network device stops on-
DurationTimer of the terminal device. Correspondingly,
after receiving the DCI A, the terminal device also stops
onDurationTimer maintained by the terminal device. The
terminal device is configured with two HARQ processes,
and the DCI A schedules the two HARQ processes. Be-
cause there is no other available HARQ process, the net-
work device does not send downlink control information
to the terminal device any more. At the time point a, nei-
ther the network device nor the terminal device starts the
DRX inactivity timer. If no other timer status indicates that
the terminal device needs to monitor the physical down-
link control channel, the terminal device may stop mon-
itoring the physical downlink control channel, to save
power.
[0086] If the HARQ 0 and the HARQ 1 scheduled by
the DCI A are two HARQ processes used for uplink data
transmission, the terminal device then sends the TB 0
and the TB 1 on a time-frequency domain resource indi-
cated by the DCI A. Correspondingly, the network device
receives the TB 0 and the TB 1 on the time-frequency
domain resource indicated by the DCI A. The TB 0 and
the TB 1 may be carried on a physical uplink shared chan-
nel, for example, an NPUSCH, which may be specifically
in an NPUSCH format 1 (NPUSCH format 1). In this case,
a HARQ round trip time timer in the example in FIG. 6 is
an uplink HARQ round trip time timer (UL HARQ RTT
Timer). In this case, both the network device and the
terminal device determine, based on the HARQ round
trip time timer, whether current data transmission of each
HARQ process ends.
[0087] If the HARQ 0 and the HARQ 1 scheduled by
the DCI A are two HARQ processes used for downlink
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data transmission, then the network device sends the TB
0 and the TB 1 on the time-frequency domain resource
indicated by the DCI A. Correspondingly, the terminal
device receives the TB 0 and the TB 1 on the time-fre-
quency domain resource indicated by the DCI A. TB 0
and TB 1 may be carried on a physical downlink shared
channel, for example, an NPDSCH. In this case, the ter-
minal may further send, based on whether the TB 0 and
the TB 1 are correctly received, an ACK or NACK feed-
back of the TB 0 and an ACK or NACK feedback of the
TB 1 to the network device on the time-frequency domain
resource indicated by the DCI A, namely, a TB 0
ACK/NACK and a TB 1 ACK/NACK shown in FIG. 6.
Correspondingly, the network device receives the ACK
or NACK feedbacks of the TB 0 and the TB 1 on the time-
frequency domain resource indicated by the DCI A. The
ACK or NACK feedbacks of the TB 0 and the TB 1 may
be carried on a physical uplink shared channel, for ex-
ample, an NPUSCH, which may be specifically in an
NPUSCH format 2 (NPUSCH format 2). The TB 0
ACK/NACK and the TB 1 ACK/NACK shown in FIG. 6
are only applicable to a case in which the TB 0 and the
TB 1 are transport blocks for downlink data transmission.
[0088] In the example in FIG. 6, the TB 0 and the TB
1 are transmitted consecutively in time domain. In actual
application, time domain resources used by the TB 0 and
the TB 1 may also be discontinuous.
[0089] In the example in FIG. 6, the TB 0 is on the
HARQ 0, and the TB 1 is on the HARQ 1. In actual ap-
plication, the TB 1 may alternatively be on the HARQ 0,
and the TB 0 is on the HARQ 1. A number of the HARQ
process and a number of the TB in this embodiment of
this application are merely examples for description, and
are not limited in this application, and a correspondence
between the number of the HARQ process and the
number of the TB is not limited either.
[0090] At a time point b shown in FIG. 6, a HARQ round
trip time timer for the HARQ 0 is started. When the method
is applied to the network device, the time point b is a time
at which the network device completes sending or re-
ceiving of the TB 0. When the method is applied to the
terminal device, the time point b is a time at which the
terminal device completes receiving or sending of the TB
0. During running of the HARQ round trip time timer of
the HARQ 0, because the HARQ process is not complet-
ed and no more HARQ processes are available, the net-
work device does not send the downlink control informa-
tion to the terminal device, and the terminal device does
not monitor the physical downlink control channel.
[0091] At a time point c shown in FIG. 6, a HARQ round
trip time timer for the HARQ 1 is started. When the method
is applied to the network device, the time point c is a time
at which the network device completes sending or re-
ceiving of the TB 1. When the method is applied to the
terminal device, the time point c is a time at which the
terminal device completes receiving or sending of the TB
1. During running of the HARQ round trip time timer of
the HARQ 1, because the HARQ process is not complet-

ed and no more HARQ processes are available, the net-
work device does not send the downlink control informa-
tion to the terminal device, and the terminal device does
not monitor the physical downlink control channel.
[0092] At a time point d shown in FIG. 6, when the
HARQ round trip time timer of the HARQ 0 expires, the
DRX inactivity timer is started. In this case, the terminal
device may monitor the physical downlink control chan-
nel, because that the HARQ round trip time timer of the
HARQ 0 expires means that data transmission of the
HARQ 0 has ended. The terminal device may receive
downlink control information indicating newly transmitted
or retransmitted data transmission of the HARQ 0 during
running of the DRX inactivity timer.
[0093] At a time point e shown in FIG. 6, when the
HARQ round trip time timer of the HARQ 1 expires, the
DRX inactivity timer is restarted. The terminal device
starts to monitor the physical downlink control channel.
[0094] DCI B is still another piece of downlink control
information sent by the network device to the terminal
device. The downlink control information is used to indi-
cate (or schedule) data transmission of two HARQ proc-
esses, which are a HARQ 0 and a HARQ 1 respectively
shown in FIG. 6. For example, each HARQ process is
used to send one transport block, namely, a TB 2 and a
TB 3 in FIG. 6. The TB 2 and the TB 3 may be two transport
blocks for uplink data transmission, or may be two trans-
port blocks for downlink data transmission. For a specific
transmission mode, refer to the foregoing descriptions of
the transmission modes of the TB 0 and the TB 1.
[0095] At a time point f shown in FIG. 6, the network
device completes sending of the DCI B or the terminal
device completes receiving of the DCI B. The terminal
device is configured with two HARQ processes, and the
DCI B schedules the two HARQ processes. Because
there is no other available HARQ process, the network
device does not send the downlink control information to
the terminal device any more. At the time point f, both
the network device and the terminal device stop the DRX
inactivity timer that is running. If no other timer status
indicates that the terminal device needs to monitor the
physical downlink control channel, the terminal device
may stop monitoring the physical downlink control chan-
nel, to save power.
[0096] FIG. 7 is a schematic diagram of still another
timer control method according to an embodiment of this
application. The following uses an example in which the
method acts on a HARQ round trip time timer for descrip-
tion. A terminal device maintains running of one HARQ
round trip time timer for each HARQ process, and a net-
work device also correspondingly maintains one HARQ
round trip time timer for each HARQ process of the ter-
minal device. During running of a HARQ round trip time
timer corresponding to one HARQ process, the terminal
device and the network device are performing data trans-
mission by using the HARQ process. When the HARQ
round trip time timer expires, it indicates that the current
data transmission on the HARQ process ends, and a
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DRX inactivity timer is started or restarted. Therefore, a
length of the HARQ round trip time timer determines
when to start or restart the DRX inactivity timer. Similarly,
the method may be further used to control another timer
having a function similar to that of the HARQ round trip
time timer.
[0097] For example, a HARQ 0 and a HARQ 1 sched-
uled by DCI A are two HARQ processes used for downlink
data transmission.
[0098] As shown in FIG. 7, M is transmission duration
of a TB 1, and the duration may be identified by a quantity
of subframes. M may start from the 1st subframe for trans-
mission of the TB 1 and end at the last subframe for
transmission of the TB 1 (where the last subframe for
transmission of TB 1 is recorded as a subframe n). That
is, M is equal to the quantity of subframes used for trans-
mission of the TB 1. Alternatively, M may start from the
last subframe for transmission of the TB 0 and end at the
subframe n. In this case, M is equal to a sum of 1 and
the quantity of subframes used for transmission of the
TB 1. k is an interval between the subframe n and the 1st

subframe used for transmission of an ACK or NACK feed-
back of the TB 0, and k may also be represented by a
quantity of subframes. k may alternatively be an interval
between a subframe n-1 and the 1st subframe used for
transmission of the ACK or the NACK feedback of the
TB 0. N is total transmission duration for transmission of
the ACK or NACK feedbacks of the TB 0 and the TB 1,
and may also be represented by a quantity of subframes.
N includes a sum of the feedback transmission duration
of the TB 0 and the feedback transmission duration of
the TB 1. If the feedback transmission duration of TB 0
is the same as the feedback transmission duration of the
TB 1, for example, both are Q, N=2Q. X represents X
subframes after the last subframe (denoted as a sub-
frame p) for transmission of the ACK or NACK feedback
of the TB 1. A value of X mainly depends on time required
by the network device to process a physical uplink shared
channel, for example, an NPUSCH that carries the ACK
or the NACK. X may alternatively be X subframes after
a subframe p-1. deltaPDCCH is an interval between the
Xth subframe after the subframe p or the subframe p-1
and the 1st subframe of a next physical downlink control
channel occasion, because the (X+1)th subframe after
the subframe p or the subframe p-1 may not be a physical
downlink control channel occasion. The physical down-
link control channel occasion (PDCCH occasion) is a
starting location of a search space (search space).
[0099] As shown in FIG. 7, in an example, a length of
a HARQ round trip time timer of the HARQ 0 includes k,
N, X, and deltaPDCCH. That is, the length of the HARQ
round trip time timer of the HARQ 0 is set to k+N+X+del-
taPDCCH. In this case, the HARQ round trip time timer
of the HARQ 0 may be started when transmission of the
TB 1 is completed, for example, a time point b shown in
FIG. 7. Alternatively, the length of the HARQ round trip
time timer of the HARQ 0 is set to M+k+N+X+deltaPD-
CCH. In this case, the HARQ round trip time timer of the

HARQ 0 may be started when transmission of the TB 0
is completed, for example, a time point a shown in FIG.
7. The value of X may be 1, 2, 3, or 4.
[0100] A length of a HARQ round trip time timer of the
HARQ 1 includes k, N, X, and deltaPDCCH. That is, the
length of the HARQ round trip time timer of the HARQ 1
is set to k+N+X+deltaPDCCH, where the value of X may
be 1, 2, 3 or 4.
[0101] It should be understood that a starting location
of the HARQ round trip time timer of the HARQ 0 may
be the same as or different from a starting time point of
the HARQ round trip time timer of the HARQ 1 (the time
point b shown in FIG. 7). An expired time point of the
HARQ round trip time timer of the HARQ 0 may be the
same as an expired time point of the HARQ round trip
time timer of the HARQ 1 (a time point c shown in FIG.
7). When duration of the HARQ round trip time timer of
the HARQ 0 is set to be different from that of the HARQ
round trip time timer of the HARQ 1, and/or starting mo-
ments of the HARQ round trip time timer of the HARQ 0
and the HARQ round trip time timer of the HARQ 1 are
different, the expired time points of the HARQ round trip
time timer of the HARQ 0 and the HARQ round trip time
timer of the HARQ 1 may also be different. The length of
the HARQ round trip time timer of the HARQ 0 may be
the same as or different from the length of the HARQ
round trip time timer of the HARQ 1. The duration of the
round trip time timer of the HARQ 0 is different from the
duration of the round trip time timer of the HARQ 1. This
may be implemented by setting different values of X. Of
course, the values of X may also be the same.
[0102] FIG. 8 is a schematic diagram of yet another
time control method according to an embodiment of this
application. The following uses an example in which the
method acts on a HARQ round trip time timer for descrip-
tion. Similarly, the method may be further used to control
another timer having a function similar to that of the
HARQ round trip time timer.
[0103] For example, a HARQ 0 and a HARQ 1 sched-
uled by DCI A are two HARQ processes used for uplink
data transmission. In this case, a TB 0 and a TB 1 are
sent by using a physical uplink shared channel, for ex-
ample, an NPUSCH format 1. Similar to downlink data
transmission, a terminal device and a network device
separately maintain a HARQ round trip time timer for
each HARQ process in an uplink data transmission proc-
ess. During running of a HARQ round trip time timer cor-
responding to one HARQ process, the terminal device
and the network device are performing uplink data trans-
mission by using the HARQ process. When the HARQ
round trip time timer expires, the current data transmis-
sion on the HARQ process ends, and a DRX inactivity
timer is started or restarted. Therefore, a length of the
HARQ round trip time timer determines when to start or
restart the DRX inactivity timer.
[0104] Unless otherwise specified, the following vari-
ables used to indicate duration may be represented by
using quantities of subframes.
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[0105] As shown in FIG. 8, M is transmission duration
of the TB 1, that is, start from the 1st subframe for trans-
mission of the TB 1 and end at the last subframe for
transmission of the TB 1 (where the last subframe for
transmission of the TB 1 is recorded as a subframe n).
That is, M is equal to a quantity of subframes used for
transmission of the TB 1. Alternatively, M may start from
the last subframe for transmission of the TB 0 and end
at the subframe n. That is, M is equal to a sum of 1 and
the quantity of subframes used for transmission of the
TB 1. X is X subframes after the last subframe (denoted
as a subframe p) for transmission of the TB 1. A value
of X mainly depends on time required by the network
device to process a physical uplink shared channel, for
example, an NPUSCH. X may alternatively be X sub-
frames after a subframe p-1. deltaPDCCH is an interval
between the Xth subframe after the subframe p or the
subframe p-1 and the 1st subframe of a next physical
downlink control channel occasion, because the (X+1)th
subframe after the subframe p or the subframe p-1 may
not be a physical downlink control channel occasion.
[0106] As shown in FIG. 8, in an example, a length of
a HARQ round trip time timer of the HARQ 0 includes X
and deltaPDCCH. That is, the length of the HARQ round
trip time timer of the HARQ 0 is set to X+deltaPDCCH.
In this case, the HARQ round trip time timer of the HARQ
0 may be started when transmission of the TB 1 is com-
pleted, for example, a time point b shown in FIG. 8. Al-
ternatively, the length of the HARQ round trip time timer
of the HARQ 0 is set to M+X+deltaPDCCH. In this case,
the HARQ round trip time timer of the HARQ 0 may be
started when transmission of the TB 0 is completed, for
example, a time point a shown in FIG. 8. The value of X
may be 1, 2, 3, or 4. The value of X may also be related
to M. For example, when M is greater than or equal to a
threshold Z, the value of X is X1, and when M is less than
the threshold Z, the value of X is X2, where Z may be 2
or 3, X1 may be 1, 2, 3, or 4, X2 may be 1, 2, 3, or 4, and
X1 is less than X2.
[0107] A length of a HARQ round trip time timer of the
HARQ 1 includes X and deltaPDCCH. That is, the length
of the HARQ round trip time timer of the HARQ 1 is set
to X+deltaPDCCH. The value of X may be 1, 2, 3, or 4.
The value of X may also be related to M. For example,
when M is greater than or equal to the threshold Z, the
value of X is X1, and when M is less than the threshold
Z, the value of X is X2, where Z may be 2 or 3, X1 may
be 1, 2, 3, or 4, X2 may be 1, 2, 3, or 4, and X1 is less
than X2.
[0108] It should be understood that a starting location
of the HARQ round trip time timer of the HARQ 0 may
be the same as or different from a starting time point of
the HARQ round trip time timer of the HARQ 1 (the time
point b shown in FIG. 8). An expired time point of the
HARQ round trip time timer of the HARQ 0 may be the
same as an expired time point of the HARQ round trip
time timer of the HARQ 1 (a time point c shown in FIG.
8). When duration of the HARQ round trip time timer of

the HARQ 0 is set to be different from that of the HARQ
round trip time timer of the HARQ 1, and/or starting mo-
ments of the HARQ round trip time timer of the HARQ 0
and the HARQ round trip time timer of the HARQ 1 are
different, the expired time points of the HARQ round trip
time timer of the HARQ 0 and the HARQ round trip time
timer of the HARQ 1 may also be different. The length of
the HARQ round trip time timer of the HARQ 0 may be
the same as or different from the length of the HARQ
round trip time timer of the HARQ 1. The duration of the
round trip time timer of the HARQ 0 is different from the
duration of the round trip time timer of the HARQ 1. This
may be implemented by setting different values of X. Of
course, the values of X may also be the same. When the
DCI A schedules an uplink, the HARQ round trip time
timer may also be referred to as an uplink HARQ round
trip time timer (UL HARQ RTT Timer).
[0109] According to the timer control method provided
in FIG. 7 or FIG. 8, the expired point of the HARQ round
trip time timer is adjusted to a beginning of the next phys-
ical downlink control channel occasion. This avoids a
case in which the expired time point of the HARQ round
trip time timer falls in a time period of a non-physical
downlink control channel occasion, or falls in a time pe-
riod in which the terminal device is performing uplink data
transmission. In these time periods, the network device
does not send downlink information or downlink data to
the terminal device, and the terminal device does not
need to monitor the downlink information or the downlink
data. Therefore, the expired time point of the HARQ
round trip time timer is prevented from falling within these
time periods, to avoid a case in which the terminal device
monitors the downlink information or the downlink data
because the DRX inactivity timer needs to be started.
Therefore, power of the terminal device is saved.
[0110] It may be understood that the embodiments pro-
vided in this application may be independently applied
to a communication apparatus or a communication sys-
tem, or may be applied to a communication apparatus or
a communication system in combination with each other.
For example, the embodiment corresponding to FIG. 7
or FIG. 8 may be used in combination with the embodi-
ment corresponding to any one of FIG. 3 to FIG. 6.
[0111] In the foregoing embodiments provided in this
application, the methods provided in the embodiments
of this application are separately described from perspec-
tives of communication apparatuses and interaction be-
tween the communication apparatuses. It may be under-
stood that, to implement the foregoing functions, each
communication apparatus, such as a terminal device or
a network device, may include a corresponding hardware
structure and/or software module for performing each
function. With reference to the parts and steps of the
examples described in the embodiments disclosed in this
specification, this application may be implemented by
hardware or a combination of hardware and computer
software. Whether a function is performed by hardware
or hardware driven by computer software depends on a
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particular application and a design constraint of the tech-
nical solutions. Different methods may be used to imple-
ment the described functions for each particular applica-
tion, but it should not be considered that the implemen-
tation goes beyond the scope of this application.
[0112] FIG. 9 is a schematic diagram of a structure of
a possible communication apparatus according to the
foregoing embodiments.
[0113] The communication apparatus may be a termi-
nal device, for example, may be user equipment (UE).
Alternatively, the communication apparatus may be an
apparatus or a circuit structure built in the terminal device,
for example, may be a circuit system, a chip, or a chip
system. The chip system described in this embodiment
of this application includes at least one chip, and may
further include another discrete component or circuit
structure.
[0114] The communication apparatus may alternative-
ly be a network device, for example, may be a base sta-
tion or a network side device configured to perform wire-
less communication with the terminal device. Alternative-
ly, the communication apparatus may be an apparatus
or a circuit structure built in the network device, for ex-
ample, may be a circuit system, a chip, or a chip system.
The chip system described in this embodiment of this
application includes at least one chip, and may further
include another discrete component or circuit structure.
[0115] As shown in FIG. 9, in a specific example, the
communication apparatus includes at least one proces-
sor 901. The processor 901 is configured to be coupled
to a memory and execute instructions stored in the mem-
ory, to implement the method provided in the embodi-
ments of this application. For example, the processor 901
may execute code in the memory to implement a control
operation on a DRX-related timer, for example, monitor
a physical downlink control channel, obtain downlink con-
trol information on the physical downlink control channel,
and if the downlink control information indicates data
transmission of N HARQ processes and the terminal de-
vice is configured with the N HARQ processes, where N
is an integer greater than or equal to 2, skip starting a
DRX inactivity timer or stop the DRX inactivity timer; for
another example, control sending of the downlink control
information on the physical downlink control channel, and
if the downlink control information indicates data trans-
mission of the N HARQ processes and the terminal de-
vice is configured with N HARQ, where N is an integer
greater than or equal to 2, skip starting the DRX inactivity
timer maintained for the terminal device or stop the DRX
inactivity timer maintained for the terminal device.
[0116] In a specific example, the communication ap-
paratus may further include a memory 902. The memory
is coupled to the at least one processor 901, and is con-
figured to store program instructions. The memory 902
may be further configured to store information and/or da-
ta based on a requirement of the communication appa-
ratus, for example, store timer configuration information
or timer-related data related to the embodiments of this

application.
[0117] In a specific example, the communication ap-
paratus may further include a transceiver 903. The trans-
ceiver 903 is configured to support the communication
apparatus in sending or receiving information or data that
needs to be transmitted. For example, when the commu-
nication apparatus is a network device, the transceiver
903 may be configured to send downlink control informa-
tion to a terminal device. When the communication ap-
paratus is a terminal device, the transceiver 903 may be
configured to receive downlink control information sent
by a network device.
[0118] In a specific example, when the communication
apparatus is a terminal device or a network device, the
communication apparatus may further include at least
one antenna 904 configured to receive or send a radio
signal.
[0119] In a specific example, when the communication
apparatus is a circuit system, a chip, or a chip system,
the at least one processor 901 may be a processing ap-
paratus having a circuit structure or a processing appa-
ratus integrated in the chip. Optionally, when the com-
munication apparatus is a chip or a chip system, the
memory 902 may be a storage medium or a storage com-
ponent integrated inside the chip, or may be an inde-
pendent storage medium or storage component de-
ployed outside the chip. Optionally, when the communi-
cation apparatus is a circuit system, a chip, or a chip
system, the transceiver apparatus 903 may be imple-
mented in a form of a specific circuit structure, a chip pin,
or the like.
[0120] Optionally, the at least one processor 904 of the
communication apparatus may be a central processing
unit (central processing unit, CPU), a general-purpose
processor, a digital signal processor (digital signal proc-
essor, DSP), an application-specific integrated circuit
(application-specific integrated circuit, ASIC), a field pro-
grammable gate array (field programmable gate array,
FPGA) or another programmable logic device, a transis-
tor logic device, a hardware component, or any combi-
nation thereof. The at least one processor 901 may im-
plement or execute logical blocks, modules, circuits, or
functions described with reference to the content dis-
closed in this application. Alternatively, the at least one
processor 904 may be a combination that implements a
computing function, for example, a combination that in-
cludes one microprocessor or more microprocessors, or
a combination of a digital signal processor and a micro-
processor.
[0121] FIG. 9 shows only a simplified design of the
communication apparatus provided in the embodiments
of this application. In actual application, the communica-
tion apparatus may further include any quantity of trans-
ceivers, transmitters, receivers, processors, memories,
and the like, and may further include another required
software or hardware structure. A specific implementa-
tion form of a specific structure in the communication
apparatus is not limited in this application
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[0122] The method or algorithm steps described with
reference to the content disclosed in this application may
be implemented by hardware, or may be implemented
by at least one processor by executing software instruc-
tions. The software instructions may include a corre-
sponding software module, and the software module may
be stored in a random access memory (random access
memory, RAM), a flash memory, or a read-only memory
(read-only memory, ROM), an erasable programmable
read-only memory (erasable programmable read-only
memory, EPROM), an electrically erasable programma-
ble read-only memory (electrically erasable programma-
ble read-only memory, EEPROM), a register, a hard disk,
a removable hard disk, a compact disc read-only memory
(compact disc read-only memory, CD-ROM), or any other
form of storage medium well known in the art. For exam-
ple, a storage medium is coupled to a processor, so that
the processor can read information from the storage me-
dium or write information into the storage medium. Op-
tional, the storage medium may be a component of the
processor. The processor and the storage medium may
be located in an application-specific integrated circuit. In
addition, the application-specific integrated circuit may
be located in the communication apparatus. Certainly,
the processor and the storage medium may exist in the
communication apparatus as discrete components.
[0123] A person skilled in the art should be aware that
in one or more of the foregoing examples, the functions
described in this application may be implemented by us-
ing hardware, software, firmware, or any combination
thereof. When software is used to implement the func-
tions, the functions may be stored in a computer-readable
medium or transmitted as one or more instructions or
code in the computer-readable medium. The computer-
readable medium includes a computer storage medium
and a communication medium, where the communica-
tion medium includes any medium that enables a com-
puter program to be transmitted from one place to anoth-
er. The storage medium may be any available medium
accessible to a general-purpose or dedicated computer.

Claims

1. A timer control method, comprising:

monitoring a physical downlink control channel;
obtaining downlink control information on the
physical downlink control channel; and
if the downlink control information indicates data
transmission of N hybrid automatic repeat re-
quest HARQ processes, and a terminal device
is configured with the N HARQ processes,
wherein N is an integer greater than or equal to
2, stopping a discontinuous reception inactivity
timer.

2. The method according to claim 1, further comprising:

if the downlink control information indicates data
transmission of M HARQ processes, data of at least
one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, and the
terminal device is configured with the N HARQ proc-
esses, wherein M is an integer greater than or equal
to 1, N is an integer greater than or equal to 2, and
M is less than N, starting or restarting the discontin-
uous reception inactivity timer.

3. The method according to claim 1, further comprising:
if the downlink control information indicates data
transmission of M HARQ processes, data of at least
one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, except a
case in which the terminal device is configured with
the M HARQ processes, starting or restarting the
discontinuous reception inactivity timer, wherein M
is an integer greater than or equal to 1.

4. The method according to claim 3, wherein that the
downlink control information indicates data transmis-
sion of the M HARQ processes comprises:
the downlink control information indicates uplink da-
ta transmission of the M HARQ processes, or the
downlink control information indicates downlink data
transmission of the M HARQ processes.

5. The method according to any one of claims 1 to 4,
wherein N is less than or equal to a quantity of HARQ
processes supported by the terminal device.

6. The method according to any one of claims 1 to 5,
wherein that the terminal device is configured with
the N HARQ processes comprises: the terminal de-
vice is configured with N uplink HARQ processes
and/or configured with N downlink HARQ processes.

7. The method according to any one of claims 1 to 6,
wherein that the downlink control information indi-
cates data transmission of N hybrid automatic repeat
request HARQ processes comprises:
the downlink control information indicates uplink da-
ta transmission of the N HARQ processes, or the
downlink control information indicates downlink data
transmission of the N HARQ processes.

8. The method according to any one of claims 2 to 4,
further comprising:
monitoring the physical downlink control channel af-
ter starting or restarting the discontinuous reception
inactivity timer.

9. The method according to any one of claims 1 to 8,
wherein N is equal to 2, the two HARQ processes
correspond to two transport blocks TBs, and the
method further comprises:
setting a length of a HARQ round trip time timer of
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the terminal device to duration of k+2Q+1+deltaPD-
CCH subframes, wherein k is an interval between a
subframe n and the 1st subframe used to transmit
an ACK or NACK feedback of the 1st TB in the two
TBs, wherein the subframe n is the last subframe
used to transmit the 2nd TB in the two TBs, transmis-
sion feedback duration of the 1st TB is the same as
that of the 2nd TB, Q is the transmission feedback
duration, and deltaPDCCH is an interval between
the 1st subframe after a subframe p and the 1st sub-
frame of a next physical downlink control channel
occasion, wherein the subframe p is the last sub-
frame used to transmit an ACK or NACK feedback
of the 2nd TB, wherein the 1st TB is transmitted before
the 2nd TB.

10. The method according to any one of claims 1 to 8,
wherein N is equal to 2, the two HARQ processes
correspond to two transport blocks TBs, and the
method further comprises:
setting a length of an uplink HARQ round trip time
timer of the terminal device to be equal to duration
of 1+deltaPDCCH subframes, wherein deltaPDCCH
is an interval between the 1st subframe after a sub-
frame p and the 1st subframe of a next physical down-
link control channel occasion, and the subframe p is
the last subframe of the 2nd TB in the two TBs, where-
in the 2nd TB is the last transmitted TB in the two TBs.

11. A timer control method, comprising:

sending downlink control information to a termi-
nal device on a physical downlink control chan-
nel; and
if the downlink control information indicates data
transmission of N hybrid automatic repeat re-
quest HARQ processes, and the terminal device
is configured with N HARQ processes, wherein
N is an integer greater than or equal to 2, stop-
ping a discontinuous reception inactivity timer
maintained for the terminal device.

12. The method according to claim 11, further compris-
ing:
if the downlink control information indicates data
transmission of M HARQ processes, data of at least
one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, and the
terminal device is configured with the N HARQ proc-
esses, wherein M is an integer greater than or equal
to 1, N is an integer greater than or equal to 2, and
M is less than N, starting or restarting the discontin-
uous reception inactivity timer maintained for the ter-
minal device.

13. The method according to claim 11, further compris-
ing:
if the downlink control information indicates data

transmission of M HARQ processes, data of at least
one HARQ process in the data transmission of the
M HARQ processes is newly transmitted, except a
case in which the terminal device is configured with
the M HARQ, starting or restarting the discontinuous
reception inactivity timer maintained for the terminal
device, wherein M is an integer greater than or equal
to 1.

14. The method according to claim 13, wherein that the
downlink control information indicates data transmis-
sion of the M HARQ processes comprises:
the downlink control information indicates uplink da-
ta transmission of the M HARQ processes, or the
downlink control information indicates downlink data
transmission of the M HARQ processes.

15. The method according to any one of claims 11 to 14,
wherein N is less than or equal to a quantity of HARQ
processes supported by the terminal device.

16. The method according to any one of claims 11 to 15,
wherein that the terminal device is configured with
the N HARQ processes comprises: the terminal de-
vice is configured with N uplink HARQ processes
and/or configured with N downlink HARQ processes.

17. The method according to any one of claims 11 to 16,
wherein that the downlink control information indi-
cates data transmission of the N HARQ processes
comprises:
the downlink control information indicates uplink da-
ta transmission of the N HARQ processes, or the
downlink control information indicates downlink data
transmission of the N HARQ processes.

18. The method according to any one of claims 12 to 14,
further comprising:
sending downlink control information carried on the
physical downlink control channel to the terminal de-
vice, after starting or restarting the discontinuous re-
ception inactivity timer maintained for the terminal
device.

19. The method according to any one of claims 11 to 18,
wherein N is equal to 2, the two HARQ processes
correspond to two transport blocks TBs, and the
method further comprises:
setting a length of a HARQ round trip time timer main-
tained for the terminal device to duration of
k+2Q+1+deltaPDCCH subframes, wherein k is an
interval between a subframe n and the 1st subframe
used to transmit an ACK or NACK feedback of the
1st TB in the two TBs, wherein the subframe n is the
last subframe used to transmit the 2nd TB in the two
TBs, transmission feedback duration of the 1st TB is
same as that of the 2nd TB, Q is the transmission
feedback duration, deltaPDCCH is an interval be-
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tween the 1st subframe after a subframe p and the
1st subframe of a next physical downlink control
channel occasion, wherein the subframe p is the last
subframe used to transmit an ACK or NACK feed-
back of the 2nd TB, wherein the 1st TB is transmitted
before the 2nd TB.

20. The method according to any one of claims 11 to 18,
wherein N is equal to 2, the two HARQ processes
correspond to two transport blocks TBs, and the
method further comprises:
setting a length of an uplink HARQ round trip time
timer maintained for the terminal device to be equal
to duration of 1+deltaPDCCH subframes, wherein
deltaPDCCH is an interval between the 1st subframe
after a subframe p and the 1st subframe of a next
physical downlink control channel occasion, and the
subframe p is the last subframe of the 2nd TB in the
two TBs, wherein the 2nd TB is the last transmitted
TB in the two TBs.

21. A communication apparatus, comprising at least one
processor, wherein the at least one processor is cou-
pled to a memory, and is configured to read and ex-
ecute instructions in the memory, to implement the
method according to any one of claims 1 to 10.

22. The communication apparatus according to claim
21, further comprising the memory.

23. The communication apparatus according to claim 21
or 22, wherein the communication apparatus is a ter-
minal device.

24. A communication apparatus, comprising at least one
processor, wherein the at least one processor is cou-
pled to a memory, and is configured to read and ex-
ecute instructions in the memory, to implement the
method according to any one of claims 11 to 20.

25. The communication apparatus according to claim
24, further comprising the memory.

26. The communication apparatus according to claim 24
or 25, wherein the communication apparatus is a net-
work device.

27. A computer-readable storage medium, comprising
instructions, wherein when the instructions are run,
the method according to any one of claims 1 to 10
is performed.

28. A computer-readable storage medium, comprising
instructions, wherein when the instructions are run,
the method according to any one of claims 11 to 20
is performed.

29. A communication system, comprising the communi-

cation apparatus according to any one of claims 21
to 23 and the communication apparatus according
to any one of claims 24 to 26.
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